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o Thas paper suggests ways to achieve, compromises be?ween The c|assIcal

o laborafory experiment ,and the c0ns+ric+ions affecTIng educational researchers

e
.

" whe wanf to conduct experimenfs to build “upon correlafional process—ouTcome

R

.. data. lEcological validity is achieved Through parTnershlp relaTcOnshlps with
TeaCﬂers lmplemenTlng }reafmenfs, des:gn of +rea+m°n%s To lnclude clusTers of

of romplefe and deTalled
Simultaneously, a nafurallsfic analog”

i

of;experlmen"'al contrcl is achieved through Judimous selecﬂon of research

! \a

‘rrelafed behaviors raTher than just one, and provi

info ma+|on abouT whaf To do and why.

sefwjngs, and the capacity for causal inference is re+a|ned fhrough col lection )'

7

of implementatjon and short term outcome data. Finplly, Treafments are de-l

sigied to be as exportable as possible. . '
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FLVIGWS bf Rosenshine and Furst (l973) and by Dun«in and Blddle (1974)

;q < concluded Thaf research on feachlng effecfs ‘was beglnning to idenfify Teaching

)/‘ .

process variables fhaf correlafed consusfenfly wufh oufcomes. This frend has '_' P

e confinued prodUcing a variety of repltcafed process-oufcome relationships

2

Thaf can provide the 'bases for experlmenfal sfudles. 1
/t'h Programaflc research that tests hypotheses derived from correlafional , ;‘ B 1

s _ work idenf:fles causal relationships, and builds upon these |n developurg

. ‘}4
& . Teacher educafion approaches is needed if feachlng is fo become the app'ied

science that it can and should be. This paper deals wa1h some of the complex:fies

p - ' involveﬂ an this enterprise, especially those retafing fo nonlunearify of and )

context efiects in, the process-cutcome relaTJonships used to genérate experlmenfa{

©

nypofheses. S - Co-
Mosf fundamenfally, experimgntal follow up of correlational process-outcome 7

findings is needed because correlation does not prove causalify. and correlafiona!

’

findlngs alone cannot provide a solid. ba;gs for Teacher’éd;cafion. Prescriptions ?‘

4

based solely on correlafions are not complete, :nfellecfuaily satisfying, or even -

"parficularly rational. R o o

R One reason is ‘the inherent,anblguify of correlaTtonal findings with respect

.- / .

to causalify Anofher is that even sagniflcanf correlafions usual |y are moderafely .

I'4
sfrong at best. This means that even :f the feaching var:ables should prove to

be causal, more information will be needed before ¢lear and complefe prescr:pfion

:. . Will be poss:ble. Should teachers be fold to manifesf a parflcular behav&or
» N { 9
at all times? Probably not. Somefimes itauéll be trrelevanf or unfeaslble.
: T
:w»ssmswccssssﬁﬁ@ghd they»beﬂﬂﬂﬁrTo man:fesf the behavior whenever it is possible?

Again, probably not. Posiflve correlafions between a teacher behav:or and

student outcomes do nof necessarily imply that the behavior should be maximized,




L4

énd common sense suggesfs)fhaf maximiziﬁq is seldom if-ever appropriafe;
T \\ \

e we seek To ogflmize—manifesflng the behavnor when it is mosf appropr|a+e anq

lﬁsfeéd, >

T likely fb have: posifive outcones, buf not otherwise. Belng abie to do +h|s e
~ - - - \-—-

requires much mbre,informaf!on than theiknowledge that The behaylor correlates

.
¢

with outcomes.

Nonlinearl‘l'y o . .
7 These consnderaflons fol!owfromfwo basnc attributes of process oufcone

First, alThOugh correlafion coefficienfs

‘dafa concernlng teacher effects.

— R

I

remain the mosf common s*afisfics usea fo Indicafe relafionships The real
‘relaflonshnps are nonllqear.' This has been demonsfrafed in only.a few stydles
'i“iBrthy and Evertson, 1976; Soar, 1977), but there is’evefy reason to assume

Second,,supporf for a givén

that it holds ganerally, perhaps universally.
R : ] - \

—

\\

" rotatlonship varlec from ctudy o ctudy.
f ) . S\ .
. correjate with outcomes, there tends to be a wide range in the strength of

Even for variablcs *hs

+ cencictontly

. . B B
- y . . =

7'r%f;'ionships in studies with positive results. A!so, some\sfudles usually fall

" to's g___,pe!af.onshnps seen in most of the other sfudles.

-

Confexf Effects B .

Somefimes fhe absence of posif:ve resulfs for a Teaching variable Thaf

}usually correlates significantly wlfh outcomes can be affrlbufed to insufficient

sampllng, insufficient var:af:on among feachers, unusual measuremenf or mefhodology,

or other mefhodo'ogacal causes. Often, though, negative findings are affribufable -

to con?exf effecfs on the frequenc:es or appropriateness of Teacher behaviors.
Some teacher behaviors are lrre!evanf in certain Teaching contexts, so that

™ observation during these contexts will reveal little or nothing about the effects

Also, when a teacher behavior

of these behaviors, because they will not occur.

occurs in more than one confexj, it sometimes haphens,fhaf it is appropriate and ]

i

o 6




»

. ‘ ‘ ’{ . . .
Aeffecflve ln one context but not in #he other (Qrophvvand Evertson, Note |).

‘These confexlual phenomena " indicate that generalizations must be limited Yo

*the’ approprlafe confexfs.

. Tbese are the baslc reasons Thafunderllefhe observed nonllnearlTy of

v

relafionships, as well. Closer analysis of a nonllnear relaflonsh}p w) 11 reveal
_that lhe feacher bebavxor involved is relevant and ogfimal ln cerfaln confexfs, )’
relevan+ bet not opflmal in other confenfs (where some alternative is opti mal),:
anc lrrelevanf,ln still other confexls. teasuring The behavior without attention
;'lo Theee context dlf}erenoes.will yield curvilinear relalionshlps to outcomes,

. bbf'lfﬁone tTakes confexf into accounf relafionships lhaf are'more speci fic and

) llnear wlll be revealed. These relafionshlps are confex?-speclfac and thus ‘;

nof generic o all Teachnng slfuaflons, buf fhey also.can be lead to much

* more speclfao prescrlpflons 1o Teachers.

,lnferpreflné Correlations ‘ ;
. . [ " -

R fhe prosbecf b% using process-outcome correlations as the baels for
experjnenfs'on teaching is alfraoflve, partly because it seems to be a way

’ To\ldenfify imporfan+ teaching behaviors and virtually guarantee positive
experlmenfal reeulfs. However, the inherenfvambiguify of correlaflonal data,

B the fact that mosférelafionships prove to be nonlinear when analyzed carefully,

and the fact that most have to be'quallfled to take context effects into accodnf, A

- _ B » ' \\‘ .
" make this task much more complex tiiat it seems at first. Furthermore, confining

. oneself To considerafion of linear relaflonShips or relafionshlps that are

L4

.especlally sfrong will only mask these complexlftes, and attempts %o get rid of

'.fhem by uslng box scores’ To "settle" dlsagreemenfc will fail. Ultimately, we do

not’ really understand process-outcome relationships until we can explaln‘bofﬁ”why

they occur when they they dé occur and why they do not occur when fhev do not.

r/
N ,
. > /

/




.ti -
’here are no esfabllshed paradlgms for developing this depth of undersfanding,

o
. : W
but much progress can be made simply by observang unsfrucfion, interviewing

?éachers, and bringing to bear lnformaflon from other research. Analyses of

‘:'dafa that seen fo prescribe differenf behavior in differenl slfua?ions is

l

especially valuable, because such dafa provude clues to The facfors that influence
’fhe appropriafeness and probable success of parflcular “teacher behaviors. Also,
) jl is insirucf:ve to idenflfy The alfernafives fo a parlicular behavior of interest

, :when Trying to develop hypofheses abouf why the behav;or ls or is not effecfive in

'parficular sufuafions. Consideration-bf the alfernafivebehaviorsavaulabue to
‘the ‘teacher ln fhese ‘sijtuations offen leads to ins:ghls “about reasons for ihe

success or failure of each of fhe alternatives. , =~ = ..

¥

Consuder the alfernafives avazlable to Teachers when students do not respond

<

or respond incorrecrly, following a question. Firsf,-fhe Teacher musf decide ~

|

, uhe%her,fs provide the correct answer o lu coulinue 0o queszcun ihe s.uden- i

'an attempt fo get a correct response., |f The correcl answer is provided The

!

) Teacher can‘do this personally, can call on another sTudenT, or can allow ofher

~“students to call out the answer. If the teacher decides to address another quesfion
. Q N -

fo ibe original student, this can be a repetition of the original question, an

easier question (eifher a newer and simpler ong or an elaborafion of the earlier '
one that prv vides clues and thus makes it easier to answer),,orva question designed
to idenflfy the sfudenf's problem rather than get an answer to The origunal
question (asking whefher or not the student has heard lhe quesfion, has read the

'assignmenl, or has done preparatory work).

rd

-Previous research and logical analyses of these alternatives suggest that

-

some would be optimal in some situations but unwise in others. For example,

-

repeating the question without giving any help might make sense if the student -
. . 7t .




v%as nef nesponded‘ bhf‘nef if the student has éiven a wrorg answer. Also, oiving
,fheranswer pnobably is preferable to calling on ofher sfudenfs or leffing fhem .
. call out_answerst but not necessarlly nreferable to asking the student anofner

‘ eues+ion in en affempf +5 elicit a responselr Giving the answer p}obably'is most
'appropriafe when. the Isacner is lnfroduc:ng new material or when the sfudenf
{seems complefely confused whiie affempfing fo elieif a response fhrough repeafed

1quesfloning Seems more appropriate when there is reason to believe fhaf the studenf“

knows the answer .o could figure it ouf with help.

:éyelogjng profheses T ¥

\\Dlsfincfions Iike These elaborate knowledge abouf ‘the sifuaflonal dlfferences

Thaf lnfiuence (or should |nfluence) teacher behavior, and They place 1eacher
i
behavioqs in confexts that specify antecedent conditions and short run outcomes

.
.

related ¥R,Soa's The result is the developrent of 2 cot of related hypﬂ+“°°ﬁ° .

.concerning'when parficulan teacher behaviors are optimal and why they sucéeed

\

when the s do. Taken tcgether, such hypofheses provide sysfemafic ewplana@nons

A

‘ ‘for process-oufcome relaflonshlps, and ?hey allow specafic and dlfferenfial

fpredicflons aboyf what will happen if particular alfernafiyes are used in particular

.

shituations. T,

i

This makes sf possible to frain teachers specifically and exhausfively, and

' N
+o fesf sophlsficafed di‘ferenTnal hypotheses relating alfernafsve behavnor to

. 1
shorf term and lo.q Term outcomes. -

2

Treatments as.Clusters of Hypotheses N i

L

P

"An important implication here is that teaching behaviors manipulated in
experiments on teaching usuaily should be considered in related ciusters rather

than in isolation. The classical experiment involves systematic manipulation of
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) expernmen?al sifuaf:on is nedr enough to nafuralisfic feaching=¢o allow us to .

ST 6

a single independenf variable combined with precise confrol over. all ofher variables

R

kncwn to be relevanf. Even af this were feasible in educaflon, and it seldom is,

it probably would not be appropriafe. We have o sacrifice This kind of precisnon

l
FE—.

and con#rol in order to achneve ecological valtdify (whtch exisfs when the '

o

-

<‘ ¥

fﬁgeneralize experimenfal resulfs to fhe classroom) Also, given the generally

,’primiflve develoﬁmeni;gixefi:ome measures and fhe difficulfy of measurlng change,

it offen is necessary to manipulate a cluster of relafed feachtng variables

;7isimulfaneously in order fo create treatments that are powerful enough To have ‘

. ~ T

-defecfable effscts, - L - N

s

This need not be a flaw in the experimenfal deslgn or an impedumenf fo

__,_causaiﬁlnference if experiments are designed so Thaf [¥plemen+a+ion data and

2 -

informafion about short term outcomes are collecfed.‘ lmp!emenfafnon data

cuncexn Tne degree io wnicn ihe experumenlai Treafmenf is benng tmpiemenTeo by

I

the Teachers in experamental groups, and Iso the degree to which the Treafmenf

‘is being "tmplemenfed" nafuralnsfically b the teachers in control groups.

This informa+ion is, imporfanf in educafional research because complefe confrol

vilover Teaching behavior usually is neifher possible nor desirable,

'Complefe confrol‘usually is not possible because treatment implementation

. .
as directed at all times or may deliberately substitute for the treatment at

dependg upon the experirenfal teachers, who may forget or be unable to behave

times when it seems inappropriate. Even when full control of the treatments

used in each group is-possible, it ueually is not désirable because it creates

‘artificial situations in all grbups. The practical questionsof interest in

educational research concern comparisons. of proposed improvements with common
practice, not comparisons of hypothesized ideal treatments with their opposites.

Treatments based on clusters of related behaviors rafher than.isolated single

e o
I . .
T LT




. behaviors help facilitate this in two ways. Firsf they increase the chance fhaf

: ,Second, fhey are more accepfable infellecfual!y and emofionally to feachers. and

7fpr»+ha+ reason are easjer to implemenf consisfenjly, than Treafmenfs confined

] ¥ Tt . = .7 -

to a single behavior. ﬁ////4/ | ’ '
) . - ) "7 —‘ t “ \‘ %
. implementation-and-short term outcome data allow one to test predictions

7in'which géch_behavior is relevant are cleafly spelled out, and if the short term

—
7 |

~in The control group), it will be possuéle to determine whefher or nof the behavior

; - -
- P -

effécfs wtll be pFacficélly significanf as‘we | as sfafisfncaliy signiflcanf

x»

éoncerning éach separate behavior involved in the féeafmenf. If the contexts -

»

oﬁ#tomes of ﬁerformance‘bf the desired behavior are predicted (improved attention, _
!mpFoved respoase, aBilif& to complete a task with out séeking help, etc.),
N . - \ T e~ A _

feaEhers can be coded for implemen+éffon of the treatment in the relevant contexts,

1

and the short term outcomes foilowing buccessful or unsuccessful implementation’

caﬁ be coded as well. |f there is sufficient variation in teacher behavior.
. i - < .

uu‘u

o~ oy r v ] T e
fepoven Implomeontation in the, trcatment group and/or some naturalict!

\ .. \
“in quesfion was sysfema{ically associated with long term outcome ﬁeasurea.

. 3

Again, this can be done for both the Trrafmeﬁr and fhe confrol g,oups, assuming

\ N .
sufficient variance. L | i

A ;. 5

These design feafures strike a compromlse between the conrrolled laboratory

. L \ L

experlmenf and the need for ecological valiqlfy to provide a basis for generalizing
the findings. The infer{e!afignships among the treatment elements and the

rationales that underlie and tie them Togefﬁervmake the treatment both more powerful

‘and rore face valid for teachers, yet the design allows for specific evaluation

of ‘each treatment element in addition to aésessmenf of the effecfiveness of the

47frea%meﬁ+»as a whole.

D -




7o - 7 Choice of Research.Settings : o :?i
‘éﬁi’/ S if‘is Imporfanf to find a research setting that will provice an appropriate, 1
s and if pOSSIble opfimal, oppor?unify fo test the.hypotheses involved. aomefumes ;" .

/
V?he hypofheses point to a parficular sefflng, as when fhey deal w;fh small group

onsfrucf.on or insfrucfuon in par+|cular subJecf matter at a parficular grade

- — »

N .
L

level. "Even where no such speciflcafion exisfs, houeverf and even where the

-
-

. treatment is believed 1'o generalize toall "teaching," some settings will be better , R

7
’ -

fhan others. 'his is because cerfacn assumpftons are built tnfo frea+men+

‘ hypotheses even if ?he |nves+ngafors are nof aware of them. 1 i ® . b
I . e
One of fhfse concerns the olassroom afmosgnere. Jnless ihe 1rea+men+ deals

wiin classroom.managemenf hypotheses relafung fea\ner behavuor to oufcomes

probably assume moflva ed'or at !eas+ cooperative sfudenfs who pay affenfion to {

- LN

insfrucfion and apply fhemsé]ves in working on assignmenfs, Where fh:s is not

.
L]

-

-

. L

the \.u.n., e Gooumy 14 Ga tuiid "O:l T upbo’d'!f, Lo mq”l‘ cr wha! Hio luadius e

a
s
NE

; ‘s . "
"An appropriate match .between the objectives ind materials of the curriculum

and the present abillfles and inferesfs of The students usually is assumed as

4Awell. if The fasks involved in the Treafmenf are. much Too easy, ceiling effects

will minnmize variance in outcomes.and thus make it difficulf or ;mgosslble to
test the hypotheses. Alfernafively, if the tasks are much too difficult, even
A well implemen;ed treafmenfstfhaf might have been successful under other. conditions

will not yield enough learning to make a detectable difference. This danger is

un e real whenover "“grade level" tasks are used in schools or éiessrooms where

most-of the students are functioning at levels'significénfly below‘gnade level.
There usually are implicit assunpfions about feachers, as well. Typically,

successful\{mplemenfafion means not only that Thefeachersperform the experimental

behaviors as instructed, but also that they be generclly compefenf in handling the

! .
% . . !

12

N\




.- ‘ . . . : v
broad range of tasks that teachers gust ee able to do. At minimum, this would

Fal

,seem:+o>réquire experienced teachers, and perhaps teachers experienced with the

- “particular grade levels and curricula involved. Even among these teachers, it may

1

- be necessary to exclude those who are inept as classroom managers or otherwise

deficienf in ways that cause their classrooms fo differ fdndamenfally from most @

others and prnclude meanlngful tests of hypofheses about instructional fechnlques.

PR I?v.‘ S §

-
!

! ‘ T ) ¢ . R * -
be conducfed in ideal settings, at least initially. The Teachers should be

‘of student Teachers, teachers who cannot control ‘the class, Teachers who must i

Aninmlipafionof1heseconsidera+jonsabou+ researchﬂcggtexf is that experimenfs

4dé§igned to 1e§+ causal hypotheses based on process-outcome correlations should

oy

i
) experienced compe+en+ and commnffed To lmplemenfarlon of the treatment, and The

h—/

sfudenfs ZAOU|d be appropriate’ in demographlc characferlsflcs, matched To fhe )
!

confenf a d difficulty, level of fhe curr:culum, and social ized fo the sfudenf

/ \ ot -

,'role. Thls wnll have the effecf of maxnmIZIng The chances for possfuve resulfs,

“v.fcfdi i.g do -f snvuld be when the leb.mg ur nypu.heses abouy li\dt,i(cailllél'liu ] .,

. -
-

. the primary interest. In effect, selecting *he ideal setting in which to conduc{
R d - & . + . " . "o

= fsuch research is a way to confrol for other facfors'fhaf mighf interfere with

Treafmenf implementation or reduce the variance |n learnnng oufcomes To a ponnf

. where hypothesis testing would be 1mpossnb|e.

[

Chaotic settings should be &voided in early experimental work designed to
esfablbsh/jreafmenf effectiveness. Later, after the effecfiveness,&f the freafmenf

has been established in ideal settings, attention can be focused on the classrcoms

“ -
.

deal wifp drastic variations in student ability and achievement levels, teachers

facing entire classrooms full of alienated low achievers, and other classrooms

-

where there may be less chance for the treatment to work.
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g Tratnl;g fhe "Teachers . . /
EV’A'

-

\

E ln experlmenfal Tesf of leachlng prnncnples, the feachers ShOuld bu coopefajlﬁg, /;/

)arlners wnfh the experlmenfer?‘noi‘gsubdoﬁ+s" given minimal information. ResearcherS’

concerned abouf Hawthorne effecfs and experlmenler bias effects sometimes give  "?

> - ’~ 1‘ —j
,Teachers minimal lnformaflon about what +o do _and/or why to do it, This approach

, - / »
probably does more harm than good. It reduces cooperaTlon and good will, confuses
lhe feachers, minimizes implemenlallon and lnfroduces arllfIClallly Tﬁis works
“ =

agalns+ +he goal of getting teachers to lmplemenf the frealmenf both nafurallsflcally .

and well, in order to prov1de a credible basis for generalxzallon.

E.
B

A beffer way to avold Hawthorne and experlmenler bias effects is fo'have two .

Y

\ h
hypofheses are developed and/short term ufcome data are collecfed, it will be

possible To see if each gr0up implements~its frealmenl successfully and gets

.

\ svetematical Iy good rcsel+° cn cutcomess related +o iis T*e*fr,u This dezign

e nof'only equalizes Hawthorne effects and experimenter bias effects, but it

-

Do

provides good assurance that the treatment effects of interest to one groﬁp are
! . - .

not of interest fo the other. - ! ( o NN g
S~ \ Whether or not there lS more fhan one experimental group, it is possible ‘
. I -
To have confro groups that doruﬂ'knowabouflhe treatment gﬁoups and can be

’\

s moqltored for naturalistic lmplemenfaflon of treatments. Teachers in these
groups can be motivated to cooperale in much the same way that they would be

motl&aled if involved in a purely nalurallslnc process-outcome study. They would
be pérf[clpaflng in research and getting just as much attention from the

. . S , ) »
experlmenler, but They would rot be asked to lmplezénl speciflc treatments and

fhus would not have Thenf affenflon called to the
/

posslbllify_pf expe;*mé/}er bias effects could be assessed by analyznng the short

chaviors of interest. The

) term oufcomes in these confrol classrooms and those of the experlmenfal classrooms. ..
} S

. . ) \.‘_/ ‘/
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. This hbuld involve comparing The'infensify, enfhusiasm; and other qualifefive
* .
aspects of behavior observed when situations relevant to the freafmenf prlnciples

f"

atoseaﬁand, more imporfanfly, comparing The short term oufcomes of the behavior ‘
ef fhese<two *eacher groups when They did and did not implemenf the treatment.

Treafmenfs Themselves should ue face valid and well articulated. 'ln

A o Tratnnng the feachers, it is imporl%nf to circumscribe the contexts for decnsion ‘ \
A 5. kS L

and acfion, 1den+ify relevan* and approved sfrafegnes for each context, specify

alfernafive strategies if more than _one way to operafe is avallable, and exp!ain

aboufwhenand why each alfernaf:ve as besf or nof advnsed

”

Context lnformafion

W *
[

Thaf fells when a strategy is relevanf may be Jusf as |mpor+an+ as explanafions A A

abouf what the sfrafegy |nvolves,and how it should be implemenfed. Teachers’ afﬁ

g

abilifaes to recognlze contexts Thaf are appropriafe and remember the relevanf

b

-

.y

sfrafegles will faC|li+a1e their ability fo |mplemen+ the freafmenf properly.

~

invol v’-‘q,

-

S

b I+ scguenc cf”ccrrlax behavior the treatment should ine.adiﬂ//’/’;;;;

The whole sequencg, complefe wifh alTernaTive behaviors relevehifgiwd1fferen+

sfages. Instructions should cover excepfions fo the’ general rules, alonq with

o
&V/the rules themselves. Again, it is essenflally irraflonal to present teachers ..

‘ ﬁifh partial information and ask' them to implement certain behaviors at all times
v

! when it really is recommended for certain (unspectfied) times ("Be lndtrecf,"

L

"Ask complex questions"). Teachers should know the general prlnciples behind

lAlprescripfions, nof Just the prescriptions themselves, so that they can adJusf

approprlafely To SITuafions that the prescrlpflons do not cover.

.

* Short Term Outcomes

" The importance of short term outcomes must be stressed. To monitor treatment

impJe;eﬁfa#ion, it will be necessary to develob ways to convert behavioral pbj%cfives
. * - »
into percentage scores reflecfing the implementation of decision rules (as opebsed

H
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\, \ - to simple frTﬁuency or rate measures that give information about how oftep a i

R T -~ : I . : -

e o . ' : . : o A
,Xf\i behavior waslobserved but do not say whether its appearances were appropriate ;

Aoy Ve ] ‘ : ' ~ ' :

S 1o or not). 4 ' ™~ // - / ‘
AR : \ ’ .

lnformaflon about fhe llnkages between Treafmenfs and short Ternlbulcomes

\\‘ - / % /’
allows lnferences about how freaxmenls work in addllnon to dorumenf: g that lhe;y

¥
do\work.‘ This is useful whether ‘or notyinformation about long ferm oulcomes

s available. ln fact,, ll :s more prescr:pf:ve and sclenl:f:cally convlncnngf

s -y .
» " ! 1,

than dala relallng to long fermaoulcomes / We probably have placed too much/
. *emphasls on long ferm oufcomeo, especlally ‘the klnds of omnlbus achlevemenl
#esfs fhaf provlde a credlble global lndlcaflon of how students are progresslng

bul do not al low spec;flc llnkages between lhelr progress and anyfhlng that the

Teacher doesq— Such oulcomes may have been overemphaslzed To the po:nl Thaf

;;?:(// worlhwhllellnformallon about Teaching has been ignored because it has ?of beeh
- : ) ' ‘ : ’ - + - ) - - ; .
supported with icng torm outcome data. . l R

»

. v -
PPNy «

We should. retain our concern wllh»oulcomes, especially achlevemen+ oulcomes,A

as The crl+erla for effective teaching, but ‘we need to nmprove upon our use of

4

omn i bus achlevemenl tests. We need more dellneaflon of specific differential’

;~7_ \\ oufcomes hypothesized to result from specific differenllal'leachlng behavior, . '{7 S
! along with Tesfs’ol hypofheses through well designed experiments that yield
< . - ’ 4

e}ed?ble,dala. Sometimes, differential predictions will have more to say
about the qual ity or type of achievement than the amount, but this is as it -

should be. Before decision makers can rationally evaluate alternative teacher /

-~

e

\

behaviors, it will be necessary to document systematic relationships between / .

veé

. these teacher behaV|or;§and their conlrasllng outcomes. Most of this wlll Invo,
Y /

lhe use of short term outcome data. : , _ :#




’;reaimenf Exporfabillfx

.

Alfhough it is |mpor+an+ to make the freafmenf as compleTe and credible as »

77, Eible in the sense described above, it also is imporfanf to hold the duration, .

xpenee, and general intensity of the treatment to a\miﬁiﬁum;, %his is recommended
’nofieo much for sciehfific reasons as for practical reasons relating Yo treatment
_oxportabflify; The more thorough the frea#menf;'%he more likeiy sysfeﬁafic

¥

implemenfafion, but fhe less genera]izable to ordinary’}eaching. , . Y
In view of this, it probably is besf to start, where feasnble, with mlnimal )

] 'freafmenfs fhaf invalve little exfernal help in the form of Supervisnon, video- " ‘ Fg

' Taped feedback or other time consuming or expensive feafures. _1f such Treafmenfs‘ ’ 4
; work ' (implemenfaflon is good), and if They produce desirable effecfs, fhey can be ) !
exporfed qurckly and che iply. If not, more hugh powered treatments can be

Tried ou+ :in subsequenf work (although fhe problem may be laok of{specuftcnfy, ;
LR N ‘Akv

e

Celan tiy, wi oven ou;reoiueaa Oi iiw ircaimeni iTséii raijp@r ihan duuftculfy
-of getting teachers 16 master. it or'to implement it). . o
« : ) - ‘ o
S~ . . . L
L -7 Summary " : S
. s\ ) ' * " *

) ~.
This paper has suggested ways to achieve compromises between the classical

.
[ ~ 9

B laborafory experiment and the consfricfions affecting educational researchers
) ] - . . . i . .
who want to conduct experiments to build upon correlational process-outcome dafa.

Ecological validify is achieved through partnership relafionships with Teachers

_____ [N

,behayiors rather than just one, and provision of‘complefe and -detailed information

’lgbouf what to do and why. Simultaneously, a nafuraljsfic analogue of experimental

. control is achijeved Through.JudeiOus selection of research settings, and the
. capacity for causaltinference.is retained through collecFion of Implementation and
- ‘ A . )
short term outcome data. Finally, treatments are designed to be as exportable

as possible.
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